Characterization techniques
Hitachi S-3400N Type-II scanning electron microscope (SEM) equipped with an energy dispersive X-ray spectrometer with accelerating voltage of 15 kV was used to obtain SEM images and EDX spectrum. Copper tape was used as the substrate for both the imaging as well as the EDX analysis. Thermo ScientificTM Nicolet iS5 FTIR Spectrometer with attenuated total reflection (ATR) sampling technique was used for FTIR spectroscopy. UV-Vis spectrum was obtained by using Agilent Cary 50 Conc UVVisible Spectrophotometer using quartz cuvette of volume 4 ml and path length 10 mm.
Thermogravimetric analysis was performed by using a simultaneous DSC/TGA Q600 under nitrogen atmosphere, scanning at 10 °C/min from 25 °C up to 800 °C. Raman spectra were recorded on a micro-Raman LabRAM HR (Horiba Jobn Yvon, NJ, USA), equipped with a He-Ne laser (632.8 nm) was used as the excitation source. XPS data were collected using a Thermo Scientific Escalab 250Xi spectrometer with a six-channel detector. Photoelectrons were generated with a monochromatic Al Ka (1486.68 eV) Xray source. Zeta potential measurements were carried out using a Zetasizer Nano ZS90 with a disposable folded capillary cell. For the zeta potential analysis, 10 mg of PC-SO 3 H was suspended in deionized water and the pH of the mixture was adjusted by using 1M NaOH and 1 M HCl. Micromeritics ASAP 2020 Surface Area and Porosity Analyzer was used for nitrogen adsorption isotherms. Samples were weighed, heated at 150 °C, and evacuated at 10 mmHg for 12 h. After evacuation, nitrogen isotherms were obtained 
